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Abstract 

Tobdter preparepreErviceandidatesfortechingin the information age 
the International SoddtyfaTedinologyin Education (ISTE) hasd^ned 
National Edurational TedtnologyStandards(N ETS) toguidetedinology 
integ'ation into teacher eduation projams Basd on theslandards 
Bri^amYoungU nivffatyiBYU ) hasimplemented Irategesfortedinol- 
ogy i ntejati on i nto the r teache" educati on progam by creati ng curri ou- 
lum deagt terns compoad of School of Eduation faculty, public sdtool 
persjinel, and inlructional deagi and tedinology^edaliSs From our 
anal^softheinitial activitiesof thefaoultydeagi terns we have de/el- 
oped baacprind pies that haveled toauccesEful p^aDnal and institutional 
change To demonlratethe realization ofthesax prindples weprovidea 
detailed as Study in hi^li^ting the tarnation, de/dopment, and sup- 
port of faculty dea gi terns 


T here are fundamental changes taking placein theway we 
access information (Castells, 1989, 1996, 1997), in the 
production and circulation of culture (Castells, 1989; 
Grossberg, 1992; Soja, 1990), and in our economy (Rifkin, 1995; 
Reich, 1995; Zuboff, 1988). Most people believe these changes 
area result, in large part, of the availability of sophisticated com- 
puter technology and the expansion of global communication 
networks (Castells, 1996; H awisher& Selfe, 1999; Bruce, 1997). 
To better prepare preservice candidates for teaching in the infor- 
mation age, the International Society for Technology in Educa- 
tion (ISTE) has defined standards to guide technology integra- 
tion into teacher education programs. Based on these standards, 
Brigham Young University(BYU) hasimplemented strategies for 
technology integration in to its teacher educati on program by cre- 
ating curriculum design teams composed of School of Education 
faculty, public school personnel, and instructional design and tech- 
nology specialists. 

Connecting curriculum and technology isa goal of the McKay 
School of Education teacher preparation program at BYU . As part 
of afederal grantto prepare tomorrow's teachers to use technology 


(PT 2), the McKay School of Education issupportinggraduateand 
undergraduatestudents, technology specialists public school teach- 
ers, and university faculty in collaborativeeffortsto create technol- 
ogy-enhanced curricula. (Fullan & Stielgelbauer 1991; Means, 
1994). Technology integration and systemic reform require com- 
plex changes in people, processes and support structures (Fullan 
& Stielgelbauer, 1991). This paper will begin with a review of the 
literature on technology integration and change followed by a de 
scription of theteacher education program at BYU andtheimple- 
mentation of the department's PT^ grant. A detailed case study of 
a curriculum design team supported by the grant will be used to 
discuss the basic principlesof change identified in thisstudy. 

Technology integration'^ 

Definingboth terms (technology and integration) isimportantto 
u n d erstan d i n g th e com p I exi ty of i n tegrati n g tech n ol ogy i n to I earn - 
ing environments. Computer technology ismerelyonepossibility 
in the selection of media and the delivery mode- part of the in- 
structional design process- nottheend but merely one of several 
means to the end. Integration does not just mean placement of 
hardwarein classrooms. If computers are merely add-on activities 
or fancy worksheets, where is the value? (FI adley & Sheingold, 
1993). T ethnologies must be pedagogically sound. T hey must go 
beyond information retrieval to problem solving, allowing new 
instructional and learning experiences not possiblewithoutthem, 
promoting deep processing of ideas, increasing student interac- 
tion with subject matter, promoting faculty and student enthusi- 
asm for teaching and learning, and freeing up time for quality 
classroom interaction— in sum, supporting and improving sound 
instructional goals and systemically reform educational practice. 
Wager (1992) argued that "the educational technology that can 


^Thethoughtsinthesectionwerefirst expressed by one of the authors in Earle, 
R. S. (2002). The integration of instructional technology into public educa- 
tion: Promises and challenges. Educational Technology 42(1), 5-13. 
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makethebiggestdifferencetoschoolsandstudentsisnotthehard- 
ware but the process of designing effective instruction" (p. 454) 
that incorporates computer technology and other media appro- 
priately. In short, integrating technology is not about technol- 
ogy— it'sprimarily about content and effectiveinstructional prac- 
tices.Technologyinvolvesthetoolswith which we deliver content 
and implement practices in better ways. Its focus must be on cur- 
riculum and learning. I ntegration isdefined not by theamount or 
typeof technology used, but by how and why it is used. 

Successful technology adoption/integration requiresaconcerted fo- 
cus on the mission of improving education for all students As an add- 
on or fad it soon withers It must be seen as an ongoing innovative 
process designed to medt instructional/learning needs (Robey, 1992). 
Bernauer (1995) captured a significant insight when hestated that "it is 
not technology per £that has resulted in improved student outcomes 
but rather how the technology was used and integrated into instruc- 
tional processed' (p. 1). While noting increased student proficiency in 
using technology for learning rather than as technology for its own 
sake he also attributed such achie/ements to teacher planning and 
expertise recognizing that true success must be measured in terms of 
improvement in teaching and learning, not merely in the placement of 
computers in classrooms M unoz (1993), who describai herself as a 
technophile emphasized the prudent, ethical use of tahnology and 
warned us to "resisttheseductiveforceof tahnology to replace rather 
than enhancer (p. 49). She stressed that very human elements such as 
intuition, judgment, imagination, and creativity cannot be replaced, 
and that technology may fail if it's viewed as change for the sake of 
change I nitially, the real power of technology probably lies in the way 
itsusecausesteachersto de/dop different perspectivesthrough rethinking 
teaching and learning (RiedI, 1995; Ritchie& Wilburg, 1994).Teach- 
ing with technology causes teachersto confrontthdr established bdiefs 
about instruction and thdr traditional roles as classroom teachers 

Personal and Institutional Change 

To prepare K-12 teachersto effect! vdy integrate technology, teacher 
educators must adopt the knowledge dispositions and practicesasso- 
dated with effective technology int^ration. Successfully integrating 
technology into a teacher preparation program includes at a mini- 
mum, rethinking curriculum and methods of instruction, providing 
training and support for associated faculty members and de/eloping 
collaborative rdationships between and amongfaculty students schoolsdis 
tricts and be/ond. The key feature of these efforts at Brigham Young 
University is the de/dopment of curriculum design teams that are 
organized and supported to create technology-enhanced and prob- 
lem-based curriculum.T he processof faculty changeisoften complex 
(Abbey, 1997; Armstrong, 1996; Candiotti & Clark, 1998), but is 
most successful in the context of robust support structures and the 
provision of appropriate rewards (Dusick, 1998). 

This paper reports on the work of an dementary portfolio design 
team supported by PT^ activities Through an in-depth casestudy, we 
will look at how thisteam worked to support thdr instructional goals 
using technology. The emphasis will be on how they learned to use 


technology to improve what they valued in thdr courses noton how 
they forced technology into instruction as an add-on. 

McKay School of Education: 

Understanding the Context 

BYU graduates more than 1,000 teachers each year. These teacher 
education candidates enter the program in cohorts of approximatdy 
30 students each and work togd:her for two semestersofmd:hodsancl 
certification courses While in cohorts these students share both on- 
campus classroom time and public school experiences Services are 
provided by acohort team that includes theuniversity faculty supervi- 
sor, aC linical FacultyAssociate(C FA, an outstanding teacher from the 
publicschool spendingtwoyearson campus), se/eral university md:h- 
odsteachers and publicschool personnd (mentorteachersand teacher 
leaders who are building-le/d facilitators). The BYU teacher educa- 
tion program currently provides lab access to modern technologies for 
studentsand requirespreserviceteacherstotakeoneinstructional tech- 
nology course Prior to recdvi ng the PT^ grant, there was support for 
faculty who sdf-sdected to use technology in undergraduate courses 
but there was not a systematic effort to integrate technology into the 
overall curriculum. Given the importance placed on technology inte 
gration by accreditation bodies it was important that important to 
focus efforts and resources on moving more faculty to integrate tech- 
nology into thecurriculum. 

Technology Integration Initiatives in the 
McKay School of Education 

Based on this history and the perceived need to move the M cKay 
School along in the^ectiveuseof technology, a concerted effort has 
been made to mentor faculty and build alignment around issues of 
technology integration. Thesegoalshave been achie/ed through three 
major project activities (1) creating curriculum design teams com- 
posed of university education faculty, content specific mdthods teach- 
ers and cooperating publicschool personnel; (2) holding yearly sum- 
mer institutes and other training and collaboration opportunities that 
focus on the infusion of technology; and, (3) facilitating alignment 
among M cKay School activities cooperating districts state office of 
education, and other teacher preparation programs in the state In 
addition totheseactivities informal lunchtimemedtingsprovided ven- 
ues for faculty to share their useof technology and allowed for just-in- 
time technical and instructional support to help the design teams as 
they learned to int^rate technology. 

Evaluation Method, Data Collection, and 
Data Analysis 

W e have conducted a situated evaluation of the processes of personal 
and institutional change associated with the technology integration 
initiatives at BYU . Situated a/aluation is a process-oriented approach 
and focuses on identifying the ways in which systemic reform and 
technologyintegration isoften complexly realized in thelivesand prac- 
ticesof individuals(Bruce 1997; Bruce& Rubin, 1993). To trace the 
complex personal and institutional processes associated with learning 
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to int^rate technology, we de/doped case studies of curriculum de 
sign teams (M erriam, 1988). Case study data were collected during 
the2000-2001 academic year and will continuethroughouttheproject 
implementation. Thedata collected included detailed observations of 
the efforts of the PT ^ project management team rdated to the organi- 
zation, support, and training of curriculum design teams* interviews 
with design team members* questionnaires from design team mem- 
bers* and an analysis of team products As we discuss in the next sec- 
tion, wehaveidentified important principles associated with theorga- 
nization and support of the curriculum design teams 0 ur case study 
analysisdemonstratesthewaysin which the "curriculum design team 
model” facilitates systemic rd^orm within the BYU School of Educa- 
tion and how these reforms reach affiliated schoolsand districts 

Curriculum Design Teams 

In order to allow grant participants to select the ways in which 
they would begin to integrate technology into their instruction, 
they were encouraged by the PT^ project management team to 
form teams that had common instructional goals. The project 
management team would then meet with these teams to discuss 
what the members of the teams valued in their courses and how 
technology might enhancetheir goals. From thesediscussionscur- 
riculum design teams "created themselves."! hey began to tell the 
PT^ project management team what kind of activities would be 
helpful to them to meet their instructional goals. D uring thefirst 
year of the grant, the PT ^ project management team began to ask 
thedesign teamstocreateacontract that would outlinetheircom- 
mitment to particular activities. 

Participantsin curriculum design teamsdefined these teams in 
various ways. For example, one faculty member said: "A design 
teamisacooperativegroupworkingtogethertoproduceaunitof 
instruction. A design team creates an integrated curriculum task 
using technology that works." Another design team concluded: 
"A design team is a lot like a fashion consultant. The team mem- 
bers are involved in creating a product, reshaping and synthesiz- 
ing this product, and, in many ways, creating a new fashion. To be 
a part of a design team means that you design and redesign." Yet 
another defined thedesign team as "a collaborative group work- 
ing together and building a community." 

Se^al basic principles seem to underliethesupport and de/dop- 
ment of curriculum design teams First, early efforts must be made to 
understand theneedsof key stakeholdersinvolved in theteacherprepa- 
ration program. Second, a project management team, led by faculty 
must be organized and function to initiate the institutional change 
activitiesThird, curriculum design teamsshould beorganized accord- 
ing to naturally occurring alliances in the teacher education program 
and should build on the projects and interests of faculty members 
Fourth, flexible support structures including access to instructional 
technologies and training, must be provided to support the various 
needsand interestsof teacher education faculty and design team mem- 
bers Fifth, for curriculum design teams to be successful they must be 
committed to the idea of technology and systemic reform. Sixth, it is 


importantto foster collaboration between and among curriculum de 
sign teams(Fullan & Stidgdbauer, 1991). Each of theseprincipleswill 
be discussed later in this paper in light of the findings from our case 
study. 

In the first year of thegrant, six design teams signed contracts 
in the second year, nine designed teams signed contracts; and in 
the third year, fourteen signed. The total number of participants 
went from 15 to 57 in three years The teams participated in a 
variety of development activities: enhancing problem solving in- 
struction by developing WebQ uests for their teacher education 
courses and for K-12 curriculum; enhancing access to art and 
music by creating CDsforusein public school classroomsin con- 
junction with alocal art museum; enhancing communicating with 
their students using email and Web sites assigning action research 
projectsusing I nternet research to student teacherslooking at edu- 
cational issues in their schools and creating electronic presente 
tions for local school board meetings. This paper focuses on an 
elementary portfolio design team thatsoughtto increasepreservice 
teachers' reflection on classroom teaching through the analysis of 
video for portfolio development. 

Elementary Portfolio Design Team 

In conjunction with the national call for educational reform 
two decades ago, and, in particular, with the related emphasis 
on performance assessment, educators have begun to look more 
closely at the commonplace practice among artists, photogra- 
phers, architects, and designers of displaying their best work 
in a file or portfolio. Portfolios as measures of competent per- 
formance first appeared in school classrooms as ways to show- 
case student growth and development to parents. In recent 
years, as teacher preparation programs, encouraged by accred- 
iting agencies, have embraced a performance-based model for 
assessment, teaching portfolios have become more common- 
place in considering the readiness of prospective teachers to 
enter classrooms (Zeichner & Wray, 2001). 

At BYU we incorporated portfolios (initially in a somewhat hap- 
hazard and entrepreneurial fa^ion) aspart of our field-based elemen- 
tary cohort program in 1993 to provide opportunities for preservice 
teachers to represent themselves and their practice more clearly and in 
greater depth. As we refined our portfolio process* we asked our stu- 
dentstotell thestoryoftheirgrowth and development, not to generate 
a comprehensive record of thei r achievements but to capturethe high- 
lightsThesea/olvingselectiveandreflectivecollectionsofartifactsdem- 
onstrated their knowledge skills* and experience This case study will 
relate thestory of thedectronic portfolio design team with a particular 
emphasis on thdr early pioneering efforts to use dectronic media to 
construct portfolios for teacher education candidates Thdr early ef- 
forts became the impetus for the momentum within the School of 
Education to move portfolios beyond a single course-based assess- 
ment activity and to devdop a program-widedectronic portfolio that 
would incorporate thestandardsofthelnterstateN ewTeacher Assess- 
ment and Support Consortium (INTASC) and 1ST E. 
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Design Team Background 

The core participants; and in fact the leaders in thisdesign team, con- 
sist of two BYU faculty members who teach the elementary general 
methods courses N either of these faculty members has an extensive 
technology background, but they see the technology as a tool to en- 
hance theteachingskillsof their preservicestudents Roger Olsen and 
D ave D imond have been working togdther for more than three years 
implementing and refining electronic portfolios Prior to coming to 
BYU , RogerO Isen wasateacherand administrator in thepublic schools 
for many years and has been involved in teacher education for eight 
years Similarly, D ave D imond taught in the public school for more 
than 20yearsand has been involved in teacher education for two years 

Activities Prior to PT^ 

Roger and D ave had been actively working on the use of portfolios 
well before the PT^ grant and beforetheestablishmentof thefaculty 
design team concept emerged. Prior to the PT^ grant, thedepartment 
chair had challenged them to int^ratetechnology into their teaching 
methodscoursesTheydecided they would b^in de/dopingdelronic 
portfolios T hei r i nitial project wasto "create videos of teachers model- 
ing different teaching strategies to beused in the elementary mdthods 
course and to help students create electronic portfolios" Roger de 
scribed their project in thefollowing way: "Students gather evidenceof 
their teaching skillsin an electronic portfolio (created as a presentation 
in PowerPoint). They integrate video clips scanned images of e/al na- 
tions and student samples lesson plans a management plan, and an 
a/idenceof learning plan into their portfolios" Their first attempt at 
constructing portfolios was a disaster. Studentsdid not have access to 
therighttechnologyand had many technical problems Added to this 
the limited personal skill la/d of design team members led to many 
mistakes T hese problems were frustrating for the team members as 
well as their students. W ithout the expertise of a department col- 
league with expertise in digital video and burning CD-RO M s, 
the electronic portfolio experience would have been even worse. 
Theteam also drew on thesupport of the instructional comput- 
ing lab within the School that helped them and their students a 
great deal. Despite thechallenges of thisinitial effort, they had an 
increased desire to improve on the implementation of portfolios. 
W hen asked why they continued, they reported that working as a 
team helped them to continueto be motivated. 

First Year of PT^ Grant 

During the 2000-2001 academic year, the M cKay School was 
awarded the PT^ grant, which among other things focused on 
developing curriculum design teams. Roger and D ave expressed 
interest in participating in grant-related activities and were an ob- 
viouschoicegiven their previous experimentation with electronic 
portfolios. Additionally, key stakeholders such as the dean and 
department chair supported their continued development efforts. 

The PT^ grant provided the portfolio design team with fo- 
cused training on technologies such as iM ovie and PowerPoint, 
which solved the problems they had experienced in previous ef- 


forts. For example, iM ovietraining helped them understand how 
to easily digitize and manipulatevideo.With their newly acquired 
skills, they assisted their students in simplifying the portfolio de 
velopment process. They also learned how to use PowerPoint, 
which provided them with an easy solution for students to orga- 
nize their videos and artifacts into a portfolio. D uring the first 
year of the PT^ grant, they also participated in six days of training 
where they discussed with public school teachers how they were 
using technology in their classrooms. T hey also shared their work 
with other design teamsthat were exploring ways to enhance in- 
structional goals using technology. During this training they 
worked together as a design team to develop their portfolio ideas 
and expanded the team by sharing what they were doing with 
other teaching methods faculty members. 

In addition to de/doping technical skills Roger and Davede/d- 
oped a greater appreciation for dectronic portfolios as a tool for im- 
proving the quality of teacher education . T hey were funded to attend 
a workshop led by D r. FI den Barrdt at the Society for I nformation 
Technology andTeacher Education (SITE) 2001 conference During 
thdr participation, the/ experienced what they described asan epiphany 
about the power of dectronic portfolios to hdp students reflect on 
thdr own teaching. After theworkshop, they saw dectronic portfolios 
asworksin progress rather than finished products and learned to con- 
nect portfolios to standards 

Summer Institute 

W hen the portfolio design team joined thePT^ projectthey commit- 
ted to improvingthdrtechnical skillsth at would support thdr instruc- 
tional goals Two main goals wereto (1) increase the reflection of thdr 
students as they spent timeinthepublicschoolsand (2) increasehigh 
levd thinking in thdr instruction and in the lesson written by thdr 
studentsT hesummer instituteconsisted of dectronic portfolio imple 
mentation, including the inclusion of video in dectronic portfolios 
within teacher education courses Dr. FI den Barrdt was the major 
facilitator. Barrdt was invited in part because of the momentum this 
curriculum design team had devdoped among M cK ay school faculty 
and a desire by the PT^ team to continue the discussion about dec- 
tronic portfolios W hen asked about the dedronic portfolio sessions 
D ave D imond said: "It's been a good overview of a varidy of uses of 
portfoliosand howtode/dop good portfolios" Similarly, RogerO Isen 
indicated thathehad de/doped a greater vision of what portfolios can 
do for students and gained new ideas to implement in course work. 
Both coremembersof thisdesign team said that they wereplanningto 
align what they weredoing with I N TASC standards and hoped that 
thedepartment would support re/ising thdr course to bdter match 
these standards T hey also tx3th agreed that the summer institute pro- 
vided them with a greater vision for how dectronic portfolios includ- 
ing video could beused for improving student reflection and thequal- 
ity of teacher education. 

Dave and Roger also attended sessionsinthesummer institute 
that focused on I nternet research, I nternet communications, and 
integration standards. Both commented that thesesessions opened 
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up a greater set of possibilities and applications. I n particular, they 
learned the importance of using technology to promote higher 
level thinking in teacher education candidates. In a later inter- 
view, thedesign team members reflected on their participation in 
the summer institute and pointed to the summer institute as a 
turning point in which they were able to reflect and collaborate 
about integratingtechnology into theirteacher education curricula. 
It was also a time where they expanded membership in their cur- 
riculum design team to include other methods instructors and 
clinical faculty associates. 

Second Year 

Based on thework in thefirstyear, theportfolio design team planned 
to spend asignifi cant amount of timede/elopingtheirskillsand find- 
ing ways to align the portfolios with their instructional goalsof reflec- 
tive teaching. T he team related that they had already made plans to 
begin acollection of videotapeson good teaching practicesand specific 
teaching strategies that they could make available to their students 
Their participation in various PT ^-grant-related activities helped im- 
provetheirtechnical skills increased theirunderstandingofusingvideo 
analysis in reflecting about teaching experiences and developed their 
understanding of how to bdtter implement video into theteacher can- 
didate^ portfolios During the second year of implementation, the 
design team also becamemoreinvolved in School and statewideinitia- 
tives to implement electronic portfolios as part of thefirst year of the 
teaching mentoring program. The expansion of their efforts beyond 
their particular class and students is particularly noteworthy becauseit 
is a/idence that their efforts are leading to wider systemic reform. 

To increase their technology skills both Roger and Dave took the 
instructional technology coursedesigned for preservice teacher educa- 
tion candidates (I PT 286). This is a project-oriented lab course that 
familiarizes students with various kinds of instructional technologies 
through a series of tutorials Additionally, thereisa lecturecomponent 
that focuses on issues of instructional design and technology integra- 
tion. Taking this course helped Roger and Dave become more aware 
of the kindsof technologies they could expect students to use in their 
electronic portfolios They also mentional that by taking this course 
they were able to better learn thetechnology skills presented to them, 
and that they have found ways to better int^rate those skills to their 
own coursesand research.Thetraditional conference'workshop model 
opened their eyes to possible uses of technology, whilethefaculty-as 
student model gave them the skills needed to produce technology- 
enhanced products model those products and write meaningful as 
signmentsfor their students 

Another important activity during thesecond year wasattend- 
ingaClassroomConnect^ conferencein LasVegas, Nevada.This 
was organized and funded by thePT^ project management team 
and designed to bring teacher education faculty, district person- 
nel, and mentor teachers together to discusstechnology and teacher 


2 Classroom Connect provides regional professional development conferences. 
See http://www.connectedclassroom.com. 


education. There were organized activities prior to, during, and 
after the conference to facilitate alignment between thegoalsand 
practices within the M cKay School and within the participating 
schoolsand classrooms. This was particularly useful to theportfo- 
lio curriculum design team because they were able to discuss with 
mentor teachers and district technology specialists how to best 
prepare BYU teacher education candidates. According to thede- 
sign team members, meeting with public school personnel allowed 
them to better align their portfolios to curriculum and technology 
integration standards. 

Current Status 

Thiscurriculum design team madea great deal of progressin learn- 
ing to use technology and in learning about the power of video 
analysis in portfolios to improve the reflection of teacher educa- 
tion candidates. Through the support they received from thePT^ 
grant and the project management team, the curriculum design 
team developed a greater understanding of the value of technol- 
ogy to enhance their instructional goals. It is also interesting that 
administrators and other faculty increased their interest in using a 
program-wide electronic portfolio partly because of the pioneer- 
ing work completed by this group. I ndeed, because of their stu- 
dents' early successes with reflective analysis of their teaching us- 
ing video analysis in their portfolios, there was a greater interest 
within the School from administrators and other faculty to de 
velop a program-wide electronic portfolio. 

Theelementary portfolio design team members are further re 
fining their implementation of electronic portfolios and finding 
new and easier ways to construct electronic portfolios. This will 
bean ongoing process of improvement and development. Addi- 
tionally, thecoreteam of Roger and D ave continues to expand to 
include other clinical faculty associates and methods instructors. 
What remains to happen is the acceptance and adoption of elec- 
tronic portfolios by all content area faculty members. M embers of 
this curriculum design team are now participating in a school- 
wide effort to integrate portfolios into theteacher education pro- 
gram. They havebeen an importantvoiceon this committee given 
their experience with implementing portfolios and their training 
in technology integration. 

M embers of the design team are also participating in a state 
wi d e i n i ti ati ve to u se portfol i os f or I i cen su re an d certi f i cati on . T h e 
ti m i n g of th i s team's acti vi ti es over thepastmonthshasbeenmost 
opportune as we have also been able to proactively engage the 
Utah StateOffice of Education in thedesign of a licensing portfo- 
lio for entry level teachers that is congruent with the preservice 
portfolio. M uch of this work would not have been possiblewith- 
out the pioneering work of this curriculum design team. 

Challenges 

Although they have made progress, members of this design team 
agree that there are many challenges facing further implementa- 
tion of electronic portfolios. For example, technical and infrastruc- 
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ture problems continue to plague their implementation efforts. 
Another constraint of this particular design teams is that many of 
its members are temporary for two to three years. T here are new 
members of this design team yearly, making it difficult to coordi- 
nate and sustain activities over time. 

I n spiteof these challenges, they have received positivefeed- 
back in exit interviews from many of their students, who indi- 
catethat developing their portfolios has been the most impor- 
tant way to synthesize the elements of their teacher prepara- 
tion program. T hey stated that what they learned about them- 
selves and their teaching came from the time they spent re- 
viewing and editing their videos. They also reflected about the 
lessons that had written as they selected the ones that showed 
they could include high-level thinking in their instruction. 

Technology Integration Principles to 
Facilitate Curriculum Design Teams 

T he pra/ious case study has demonstrated thewaysin which curricu- 
lum design teams have worked togdther to integrate technology into 
their preserviceteacher education curriculum. Wenow turn to an in- 
depth discussion oftheprinciplesthat we think werekey to the sup- 
port and development of the portfolio curriculum design team. 

First, we made early efforts to understand the needs of key 
stakeholders involved in theteacher preparation program. M eet- 
ing the needs of key stakeholders was crucial for the early success 
oftheimplementation of the portfolio design team. For example, 
wediscovered from ouranalysisoffacultyresponsestoaquestion- 
n ai re th at th ere was a n eed to h el p facu I ty m em bers en h an ce th ei r 
instructional goalswith technology that would support their goals 
The faculty also needed help developing their technology skills. 
This was apparent with the portfolio design team in their lack of 
knowledge with video editing software and their limited knowl- 
edge about portfolios in teacher education. Understanding these 
needs led to the selection of particular workshops and training 
opportunities that allowed them to learn important skillsand dis- 
positions that increased thequality of their projects. 

T he PT ^ project management team also stayed in contact with 
program administrators interested in technology integration and 
noted an ongoing interest in pursuing a program-wide portfolio. 
T his understandi ng encouraged the PT ^ project management team 
to pursue additional electronic portfolio training and led to the 
development of an electronic portfolio task force. This task force 
used the experience of Roger and D aveand applied it more widely 
within theteacher preparation program to enhance the instruc- 
tional goal of helpingteacher candidates bemore reflective about 
theteaching practices. Theattention to key stakeholders increases 
the likelihood that an initiative will move from individual inter- 
ests to institutional change 

Second, faculty members who are well respected by their col- 
leagues as teacher educators lead the M cKay School PT ^ project 
management team and directed thetechnology integration activi- 
ties. 0 ne project management team member is a member of the 


elementary education faculty and an associate chair and theother 
Isa secondary education faculty member with experienceenhanc- 
i n g i n structi on al goal swithtechnology. Ithasbeenim portan t th at 
these change efforts be seen as organic and originating from the 
faculty, rather than the academic administration. Indeed, faculty 
members occupy a unique place as mediators between adminis- 
trators, students, and district support staff and as such are impor- 
tant change agents. 

The project management team worked behind the scenes to 
providethevariouskindsof support needed for the success of the 
design teams. For example, one project management team mem- 
ber has worked extensively with those involved in the develop- 
ment of the electronic portfolios. Additionally, the project man- 
agement team organ i zed th e su m m er i n sti tute, organ i zed th e C o n - 
nected Classroom trip, and provided just-in-time assistance to 
many of the curriculum design teams. 0 ne of the big questions 
concern i ng the sustai nabi I ity of these measures is the support of a 
project management team after the life cycle of the grant. 

Third, curriculum design teams have been organized accord- 
ing to naturally occurring alliances in theteacher education pro- 
gram and have built on the projects and interestsof faculty mem- 
bers. The portfolio design team consisted of teaching methods 
instructors, many of whom had worked together before the PT^ 
grant was received. Building on these alliances and relations, rather 
than constructing new ones, allowed for the integration activities 
to quickly develop. Roger and Dave were already comfortable 
working together and were comfortable with their collaboration. 
Additionally, becausethey were both methods Instructors and pre- 
viously had been teachers, they shared a great deal both personally 
and professionally. Other design teams were constructed around 
similar personal and institutional relationships, which added to 
their success. 

Fourth, the integration activities associated with thePT^grant 
provided flexible support structures, including access to instruc- 
tional technologies and training and workshops. There was not a 
"one size fits all" approach to Integration training. In the case of 
theportfollo design team, they received organized training on how 
to use particular technologies, on practicesof technology integra- 
tion, and on the uses and benefits of portfolios. In addition, they 
attended national conferences and workshops supported by the 
PT ^ project management team . T hey also received support to take 
theinstructional technology coursedesigned for theirteacher edu- 
cation students. 

There was also Informal help from the PT^ project management 
team, from each other in thedesign team, and from other faculty. For 
example when they were first de/dopingtheportfoliothey relied on a 
faculty col league to help them digitize and manipulate thevideos and 
later received help to burn the C D s T here was a combi nation of for- 
malized training and "at the dbow" support that hdped this group 
succeed. 

F ifth , th e key to th i s cu rri cu I u m d esi gn team's su ccess was th a r 
personal and collective commitment to use technology approprl- 
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atdy to enhance instructional goals. The development of com- 
mitment came in two forms: this design team was committed to 
each other as a team, and they were committed to the idea of 
improving instruction and using technology when it improved 
theexperiencesof their students. In this way, theysaw the possi- 
bilities of technologyin teacher education and developed avision 
of these possibilities in their own teaching. I n the experience of 
the portfolio design team, the vision was instilled through the 
formal training, summer institutes, and sponsoring trips to con- 
ferences and workshops. These professional development activi- 
ties were organized around building relationships and developing 
deeper commitment to the idea of technology integration. 

Evidence for the portfolio design teamscommitment includes 
their desire to continue in their technology integration efforts in 
thefaceof technical and institutional challenges. Even beforetheir 
involvement in the PT 3 grant, they demonstrated a willingness to 
persevere when times weredifficult. They have also demonstrated 
their commitment by presenting their electronic portfolio imple 
mentation to national conferences and to local audiences. I ndeed, 
they are seen as leaders and pioneers within the M cK ay School in 
thearea of electronic portfolio development in teacher education 
an d how u si n g an el ectron i c portfol i 0 su p ports ref I ecti on of teach - 
ing practice. 

Sixth, it has been important to foster collaboration among cur- 
riculum design teams. The design teams shared their common 
goals for the teacher education program and discussed how each 
team wasusingtechnologyto enhancethese goals. It isonly through 
this collaboration that systemic reform can take hold and lead to 
institutional change (Fullan & Stielgelbauer, 1991). We docu- 
mented the collaboration within the portfolio design team and 
the widening reach of this group both within the teacher educa- 
tion program and beyond, into schools, districts, and even state 
wide initiatives. As this group expanded its reach, other design 
teams in mathematics, science, history, language arts, and literacy 
have begun to see thevalueof electronic portfolios and areadopt- 
ingtheirmethods.Thiscollaboration has been fostered by formal 
presentations given by the portfolio team in the M cKay School 
and less formal interactions in the hallway and during training 
sessions. Probably the most important outcome of this collabora- 
tion is a growing agreement among methods and content area 
faculty that a program-wide electronic portfolio would be both 
efficient and effective. 

Conclusion 

Taken together, these principles indicate that systemic reform is 
tan tamou n t to cu I tu ral ch an ge. To ch an ge th e cu I tu re of teach i n g 
and learning in preservice preparation programs, one must pro- 
vide resources, rewards, well-thought-out experiences, and time 
for reflection. I n thecasesdiscussed above, we have demonstrated 
the ways in which curriculum design teams create a context of 
practice and reflection necessary for the personal and cultural 
changes desired to systemically reform the curriculum and inte- 


grate technology. Indeed, developing and fostering curriculum 
design teams creates the possibility for wider-scale change and 
sustainability over time. 
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